Spectrum fitting using INFOS
For the spectrum fitting only the assigned backbone amides were considered. Side-chain peaks were found to be isolated and can thus be left out of the fit without distorting any results. A peak list from an assignment in CCPN, based on the chemical shifts of deuterated and 100% back-exchanged ubiquitin and taking into account the isotope effect 54 ,as well as an hCANH 3D experiment on fully protonated ubiquitin, were used for starting values. They provided the number and initial positions of the peaks which were then allowed to move freely within a range of 0.3 ppm in each dimension during the fitting process. After the fit was completed and the best peak positions found, the assignment was again checked and corrected manually for some overlapping peaks. For both spinning frequencies, this initial fit was performed on a reference experiment and then used as input with fixed peak positions for the series of 2D spectra to extract relaxation rate constants using FitTrace. Note that for such a procedure, proper referencing of the spectra as well as a stable temperature is vital. In order to extract errors for the fit results from FitTrace, a Monte Carlo-based approach was used where 100 spectra were synthesized and the RMSD for each parameter was calculated. 5. Ratio of proton R1ρ and R2' relaxation rates 
